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Application No. 10/613,556 

Response to Office Action Customer No. 01933 

REMARKS 

Reconsideration of this application, as amended, is 
respectfully requested. 



THE SPE CIFICATION 

The specification has been amended to correct some minor 
informalities of which the undersigned has become aware, 
including the informality pointed out by the Examiner. 

Submitted herewith are a marked version original 
specification to show that no new matter has been added, and a 
substitute specification incorporating all of the amendments. 

It is respectfully requested that the substitute 
specification be approved and entered, and that the objection to 
the specification be withdrawn. 

THE CT.AT^ S 

Claims 1-8 have been canceled, without prejudice, and 
claims 9-20 have been added to recite the features of the 
present invention in better compliance with the requirements 
of 35 USC 112. 

New independent claim 9 recites the features of the present 
invention whereby the service vehicle comprises: a vehicle main 
body; an upper swing body mounted on the vehicle main body and 
adapted to turn within a width of the vehicle main body; a work 
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implement; and a downsizing device for reducing a size of a seat- 
side block adjacent to a seat on the upper swing body; wherein 
the downsizing device comprises a bubble remover for removing 
bubbles in a hydraulic fluid for driving the work implement. See 
page 7, lines. 8-13 and page 8, line 25 to page 10, line 5. 

In addition, new independent claim 13 recites the feature of 
the present invention whereby the downsizing device comprises a 
variable capacity tank, as supported by the disclosure in the 
specification at page 10, line 6 to page 13, line 8. 

Still further, new independent claim 17 recites the feature 
of the present invention whereby the downsizing device comprises 
a hydraulic tank which includes a plurality of tanks, and new 
claim 18 has been added depending from claim 13 to recite the 
feature of the present invention whereby the plurality of tanks 
comprise a variable capacity tank. See page 10, line 6 to 
page 13, line 8. 

New claims 10, 14 and. 20 have been added respectively 
depending from claims 9, 13 and 17 to recite the feature of the 
present invention whereby a step section, which defines a path 
from the seat to outside of the vehicle, is provided in front of 
the seat-side block so as to define a path from a seat to outside 
of the vehicle, as supported by the disclosure in the 
specification at page 8, lines 15-23. 
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New claima 11, 15 and 21 have been added respectively 
depending from claims 9, 13 and 17 to recite the feature of the 
present invention whereby the service vehicle further comprises a 
cab which is provided on the upper swing body so as to cover the 
seat (and a work implement, as recited in claims 15 and 21), 
wherein the work implement is provided substantially at a center 
portion of a front side of the upper swing body, and the work 
implement is tiltable toward the seat past a fitting section 
which connects the work implement to the upper swing body. See 
page 13, line 25 to page 14, line 2. 

Claim 12 has been added depending from claim 9 to recite the 
feature of the present invention whereby the bubble remover is 
installed within a hydraulic tank which contains the hydraulic 
fluid, as supported by the disclosure in the specification at 
page 8, line 29 to page 9, line 7. 

And claims 16 and 19 have been added depending from 
claims 13 and 18 to recite the feature of the present invention 
whereby the variable capacity tank is attached to a cover of the 
seat-side block, as supported by the disclosure in the 
specification at page 11, lines 12-16. 

No new matter has been added, and it is respectfully 
requested that new claims 9-20 be approved and entered and that 
the rejection under 35 USC 112 be withdrawn. 
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In view of the foregoing, entry of this Amendment, allowance 
of the claims and the passing of this application to issue are 
respectfully solicited* 

If the Examiner has any comments, questions, objections or 
recommendations, the Examiner is invited to telephone the 
undersigned at the telephone number given below for prompt 



action. 



Respectfully submitted, 

— 

Douglas Holtz 
Reg. No. 33,902 



Frishauf, Holtz, Goodman & Chick, P.C. 
7 67 Third Avenue - 25th Floor 
New York, New York 10017-2023 
Tel. No. (212) 319-4900 
Fax No. (212) 319-5101 

DHriv 
encs . 
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MARKED-UP VERSION OF SPECIFICATION 
SERVICE VEHICLE 

BACKGROUND OF THE INVENTION 

1. FIELD OF THE INVENTION 

5 This invention relates to a service vehicle typically mount e d e quipped w ith a 

hydraulically driven work implement such as a hydraulic excavator or some oth&r - anothcr 
construction machine. 

2. DESCRIPTION OF THE RELATED ART 

Relatively small hydraulic excavators having a shame -turning diameter smaller 

1 0 than ef-the width of the vehicle main body o n whioh the hydraulic excavator in mounted 
are know n to dat e. In the case of hydraulic excavators* the upper swing body is mounted 
on the vehicle main body,. temflg -which has a pair of lower running bodies (generally 
crawlers). In the case of such a small hydraulic excavator, the upper swing body turns 
within the width of the vehicle main body* including thafe -the width of the paired lower 

15 running bodjeSi so that it does not move out of the width of the vehicle. Therefore, such 
a hydraulic excavator is advantageously used in city centers, hw t mg r esidential a reas and 
other areas wheTe the lot is normally small, because it can make a small turn. 

Canopy type models and cab type models ey fr - ^ - Qvid e d for of hydraulic 
excavators are available so that the buyer - can ohooflo c ither a canopy typo or a cab typo 

20 model can be selected a t the time of purchase, The canopy type model is equipped only 
with a covor typo canopy disposed arranged a bove the operator seat so that it is less costly 
and the operator can get onto and away from the seat without difficulty. On the other 
hand, the operator seat of the cab type model is ew e r e d with enclosed bv a box-like cab 
so that the operator is reliably protected against ra i nfalls rainfall and w i ndc* wind and 

2 5 henoo ho or she therefore c an comfortably work in the cab. 

Meanwhile, dedicated parts are developed and prepared conventionally for small 
and large hydraulic excavators Qfi a function of based on the size of the vehicle. Such a 
process of developing parts is rather costly. In view of the current circumstances where 
cost reduction is an imposing requirement to be met regardless of large mtiohtnoo and 



PAGE 11/51 ' RCVD AT 11/1012004 4:21:18 PM [Eastern Standard rime] * SVR:USPT0-EFXRF-1/5 1 DNIS:87293Q6 * CSID:212319S101 * DURATION (mm-ss):1M0 



11/10/2084 

-i >. ■ 



15:22 2123195101 



FRISHAF HQLTZ GOODMN 



PAGE 12/51 



2 

SfiraW the size of the machines, efforts are being paid made to develop parts that can be 
commonly used for machines of any sizes size f or the purpose of cost reduction. 

Additionally, from the operator's viewpoint seeking for comforta bl e - op e rations j o 
enable the hydraulic excavator to be o perated comfortably , it is necessary that sufficient 
5 space fe-bc_provided around the operator seat. Therefore, there is a t e nd e ncy practice of 
mounting a cab developed for a large hydraulic excavator on a small one in an effort ef 
providing toprovide p arts that are commonly used te-ferall the types. However, when a 
cab developed for a large hydraulic excavator is applied to m ounted on t he upper swing 
body of a small hydraulic excavator, it goes out of the cab disadvantageous^ extends past 
1 0 the upper swing body to a large extent 



SUMMARY OF THE INVENTION 

A principal object of the present invention is to provide a service vehicle of the 
type in which the upper swing body can turn within the width of the vehicle (to be referred 
15 to as intra-width sfai ^tummg type hereafter) and for which large parts including a 
canopy or a cab can be commonly used with tefge -larger service vehicles so as to 
significantly reduce the cost.' 

A service vehicle according to the present invention comprises an upper swing 
body mounted on the vehicle main body and adapted to turn within the width of the 
2 0 vehicle main body,, and provided with a downsizing scheme for downsizing a tem&l 
geetiew-side block of the seat (to be referred to as se at lat e ral qoction a scat-s id e block 
hereafter) on the upper swing body. 

Any appropriate downsizing scheme may be used for the purpose of the present 
invention. For example, it may be realized by using a flexible air chamber that is 
25 separated from a main tank of the hydraulic tank in order to reduce the overall dimensions 
of the hydraulic tank and hence those of a s e at lat e ral 3 co 4i <im _the seat-side block . 
Alternatively, it may be realized by using a bubble removing device for removing bubbles 
from hydraulic fluid in order to reduce the overall dimensions of the hydraulic tank and 
hence those of a-se at - lat e ral section jhe scat-side block . S4ti^to=nativelv Alternatively- I 
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it may be realized by any arrangement of part or all of the hydraulic tank dbposc ^-in a 
soot lateral soction in an ingenioup way of improving s eat-side block so as to improve t he 
efficiency of arrangement in the s e at lateral section seat-side block so as to downsize the 
seat l ateral section. 

5 Thus, when a service vehicle of the intra-width sktwg -tumina type is provided 

with such a downsizing scheme, the sea^4a*er-ai-se6tiefl -seat-side block i s ultimately 
downsized so that space is generously provided around the seat. Therefore, unlike the 
past e xp e rienc e s previous service vehicles, a canopy or a cab adapted to a large service 
vehicle can be reliably and securely arranged on the upper swing body of a small service 

10 vehicle. Then, such a large part can be commonly used for both large and small service 
vehicles to consequently reduce the cost of manufacturing a service vehicle. 

Preferably, in a service vehicle according to the present invention, a step section 
is provided in front of the se at lat e ral s e etion seat-side block on the upper swing body so as 
to allow the operator to move from the seat to the outside of the vehicle and vice versa. 

15 In the case of a hydraulic excavator not provided with a cab (e.g., of the canopy 

model), the seat is open to the outside at every side thereof unlike the cab model* so that | 
the operator can easily get onto and away from, the seat. However, a large lateral section 
is arranged at a lateral side (normally th^right side) of the seat ef-onjhe upper swing body 
of the conventional canopy model to contain a hydraulic tank, a control valve or the like^ 

2 0 th e r e and there fore Therefore, t he operator is forced to get onto and away from the seat 
from the side opposite to the lateral section as in the case of the cab model. Additionally, 
since the seat is open at the front side thereof, the operator may get ime onto a nd away 
from the seat through the front side. However, actually in practice it is not easy for the 
operator to do so because the lateral section provides a considerable obstacle for th e 

25 mwiflg to movement by the operator. In short, it is difficult to satisfactorily exploit the 
advantages of conventional service vehicles of the canopy model and there is a demand 
for improved service vehicles that allows allow t he operator to easily get onto and away | 
from the seat of the vehicle. 

According to the present invention, a downsizing scheme is provided to downsize 
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the s e at lateral soction seat-side block and squeeze * out create a space rad -to allow a step 
section fe-to^provided at the front side of the s e at lateral so ction seat-side block to utilize 
the space produced by the downsizing scheme. Thus, the operator can get onto the seat 
from the outside by way of the seat-k rtoml soction scai-side bloclc using the step section. 
5 The operator can also get away from the seat to the outside in a similar manner to fully 
exploit the advantages of the canopy model. 

Preferably, a service vehicle comprising an upper swing body mounted on the 
vehicle main body and adapted to turn within the width of the vehicle according to the 
present invention is provided with a hydraulically driven work implement arranged 
10 substantially at the center of the upper swing body, a cab for covering the seat mounted on 
the upper swing body and a downsizing scheme (such as a bubble removing device, a 
separable hydraulic tank o r a variable_capacitv tank tilted to an upper cover of the 
seat-side block) for downsizing the coal lateral s c ctio n seat-side hlock on the upper swing 
body, the work implement being apt to tilt toward the seat side across a fitting section of 
1 5 the upper swing body. 

Since the cab of a hydraulic excavator is normally box-shaped and larger than a 
canopy, the front side of the cab is located forward on the vehicle main body relative to the 
front side of the canopy of a similar hydraulic excavator. In other words, the cab is 
located close to the work implement. Therefore, in a conventional hydraulic excavator of 
20 the cab model, the boom of the work implement cannot be-4H4ed-ti1t toward the seat side 
across the fitting section thereof. Thus, it is not possible for a hydraulic excavator of the 
cab model to shew hqvc a maximum dumping height and a maximum digging height that I 
are as high as those of a hydraulic excavator of the canopy model. 

To tlie contrary, in a hydraulic excavator of the cab model according to the 
2 5 present invention, the cab can be arranged at a position dispteeed -p laced r earward if 
compared with that the position of % cah nf» conventional hydraulic excavator because 
the sent lateral sootionseat-side block is downsized by the downsizing scheme so that the 
work implement can be tilted toward the seat side across the fitting section thereof to a 
large extent. Thus, the operating range of the work implement of a hydraulic excavator 
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15 



20 



of the cab model is made as large as that of the work implement of a comparable hydraulic 
excavator of the canopy model Obviously, such a cab model service vehicle hydraulic 
excavator of the cab model can be handled with oafloc asil^ 



Preferably, a service vehicle comprising an upper swing body mounted on the 
vehicle main body and adapted to turn within the width of the vehicle according to the 
present invention is provided with a hydraulically driven work implement and a 
downsizing scheme (such as a bubble removing device, a separable hydraulic tank or a 
variable capacity tank fitted to an upper cover of the seat-side block) for downsizing the 



of the model having a cab covering the seat arranged on the upper swing body or of the 
model not having a cab, and the work implement being common to the two models. 

As described above with regard to a service vehicle according to the present 
invention, the operating range of the work implement of a conventional service vehicle of 
the cab model and that of the work implement of a conventional service vehicle of the 
canopy model differ from each other. In other words, the manufacturing specifications of 
the former work implement differ from those of the latter work implement. More 
specifically, a special mechanism for limiting the movement of the boom may be provided 
in a hydraulic excavator of the cab model having a small operating range* to increase 
which increases the number of components. Then, the op e ration of servicing work 
implements that are manufactured according to different manufacturing specifications wW 
fee-a is_cumbersome me. 

To the contrary, according to the present invention, the position of the cab of a 
cab model service vehicle can be displaced to allow the use of a work implement having 
an operating range as large as that of the work implement of a canopy model service 
vehicle so that work implements can be commonly used for service vehicles regardless of 
the model of the vehicle. In other words, no specially designed mechanism f or limiting 
the movement of the boornjs needed for service vehicles of the cab model and work 
implements can be controlled with e oge-^ ibL- during manufacturing before they are 
mounted on service vehicles. Then, cost Cost reduction will thereby be promoted for 




Keat-side block on the upper swing body, the service vehicle being either 
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such service vehicles. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG 1 is a schematic lateral view of the first embodiment of ^service vehicle 
5 accordinfl to the present invention, showing the entire profile of the canopy model; 

FIG 2 is a schematic plan view of the first embodiment, showing the entire 
pfefite overhead view thereof: 

FIG 3 is a schematic cross sectional view of the main tank of the hydraulic tank 
of the first embodiment; 
1 0 FIG 4 is a schematic perspective view of the variable capacity tank of the 

hydraulic tank of the first embodiment, illustrating how it is fitted in position; 

FIG 5 is a schematic perspective view of the variable capacity tank of the first 
embodiment, illustrating the entire profile thereof; 

FIG 6 is a schematic cross sectional view of the variable capacity tank of the first 
15 embodiment; 

FIG 7 is a schematic illustration of the difference between the hydraulic tank of 
the first embodiment and that of a conventional service vehicle; 

FIG 8 is a schematic lateral view of the second embodiment of service vehicle, 
showing the entire profile of the cab model; 
2 0 FIG 9 is a schematic plan view of the second embodiment, showing the entire 

profile overhead view t hereof: 

FIG 10 is a schematic perspective view of the first modified embodiment of the 
present invention: 

FIG 11 is a schematic perspective view of the second modified embodiment of 
2 5 the gresejntjnvention; 

FIG 12 is a schematic perspective view of the third modified embodiment of the 
present invention; 

FIG 13 is a schematic perspective view of the fourth modified embodiment of the 
nresent_itivention; and 



PAGE 16/51 1 RCVDAT 11/10/2004 4:21:18 PM [Eastern Standard Time] 1 SVR:USPT0-EFXRF-1/5 1 DNiS:8729306 * CSID:2123195101 1 DURATION (mm-ss):1H0 



11/10/2004 16:22 2123195101 



FRISHAF HOLTZ GOODMN 



PAGE 17/51 



7 . 

FIG 14 is a schematic perspective view of the fifth modified embodiment of the 
present invention. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

5 Now, the present invention will be described by referring to the accompanying 

drawings that illustrate preferred embodiments of the present invention. 

Of the embodiments that will be described hereafter, the first one is a hydraulic 
excavator (service vehicle) 1 without a cab and the second one is a hydraulic excavator 
(service vehicle) 2 of the with a ca b modeL 

10 A -Thc h ydraulic excavator 1 without a cab may be tha^ a hydraulic excavator of 

the canopy model or a hydraulic excavator of the-ajnodel that does not even have a 
canopy. In short, it is a hydraulic excavator of any model that does not have a cab. The 
components that are common to both the hydraulic excavator 1 of the first embodiment 
and the hydraulic excavator 2 of the second embodiment will be described only by 

15 referring to the hydraulic excavator 1. of the canopy model of the first embodiment and, 
unless necessary, will not be described any further in terms of the hydraulic excavator 2 of 
the cab model of the second embodiment. 

[1st Embodiment / Canopy Model] 

20 FIG I is a schematic lateral view showing the entire profile of the hydraulic 

excavator 1 of the canopy model and FIG 2 is a schematic plan view showing the entire 
profile overhead view thereof Net Note that a work implement 40, which will be 
described hereafter, is tilted differently in FIGS. 1 and 2. 

The hydraulic excavator 1 comprises a vehicle main body 10 including a pair of 

25 lower running bodies 1 J of the crawler type, an upper swing body 20 arranged on the 
vehicle main body 10 so as to be able to swing, a seat 30 arranged at an upper area of the 
upper swing body 20 and a work implement 40 arranged at the front side (in a state whefe 
in which the operator is properly sitting on the seat 30 and at the left side in FIG I) of the 
upper swing body 20. A cover typo canopy 3 1 is arranged above the seat 30. 
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As s ee n from s hown in F IG 2, the hydraulic excavator 1 is of the intra-width 
sfawfi -turnlngt ypc. In other words, the upper swing body 20 can swing within the width 
W of the vehicle main body 10. A fitting section 21 that projects forward is arranged at 
the front side of the upper swing body 20 at a position substantially at the middle in the 
5 lateral direction of the vehicle main body 10. The work implement 40 is secured to the 
fitting section 21. 

In the hydraulic excavator 1, the lower running bodies 11 and the blade 12 that 
are arranged at the vehicle main body 10 and the work implement 40 are hydraulically 
driven in a conventional manner. A hydraulic pump (not shown) for generating hydraulic 
10 pressure, an engine and other components (not shown) for driving the hydraulic pump arc 
mounted in an engine room 13 that is arranged at the rear side of the vehicle main body 
10. 

A s e at lat e ral section scat-side block 14 that stands substantially as high as the 
engine room 13 is arranged te-on the right side of the seat 30 on the vehicle main body 1 0. 

15 The se at lateral s e ction seat-side block 14 contains therein a control valve (not shown) for 
controlling the hydraulic pressure from the hydraulic pump, a fuel tank (not shown) and a 
hydraulic tank 50 shown in FIGS. 3 through 5. 

The work implement 40 that is driven by the hydraulic pressure applied from the 
hydraulic ta»k-SQ- pump is structurally a conventional one. More specifically, it has a 

20 boom 41 pivoted to w hich pivots at. the fitting section 21 of the upper swing body 20, an 
arm 42 pivoted to which pivots at the front end of the boom 41 and a bucket 43 pivoted to 
which Pivots at the front end of the arm 42, which are adapted to be driven to ton -move 
respectively by means of a boom cylinder 44, an arm cylinder 45 and a bucket cylinder 46. 
The boom 41 can be tilted toward the seat 30 across the fitting section 21 (FIG 1). 

25 The work implement 40 is operated by means of work implement levers 32 

arranged at the teteraj -rlght and left ; sides of the seat 30, while the lower running bodies 1 1 
are operated by means of running l evers 33 and running pedals 34 arranged in front of the 
seat 30. The seat 30 on which the operator sits is placed rearward at a position close to 
the center on the upper swing body 20 Compared with tha Hhc position of the seat of a 
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comparable conventional service vehicle. Therefore, a through area 37 is provided on 
and above a floor 36 behind a handrail 35. 

The seat lateral s e ction scat-sidc block 14 located adjacent to the seat 30 is 
downsized 4fcompared with that -the seat-side block of a comparable conventional service 
5 vehicle as indicated by a dotted broken line in FIG 2 to provide space for arranging a step 
section 38 that continues from communicates with the through area 37 and thatjs located 
in front of the se a * 4at e ml s e ction seat- side block 14. While the operator is forced to move 
through a narrow gap between the fitting section 21 and the scat lateral 3cot i on seat-side 
block 14 (along the dotted broken lines with arrows) on a comparable conventional service 
10 vehicle, space is generously provided in front of the ooat totora 4 "S e ction seat-side block 14 
due to the provision of the step section 38 so that the operator can move freely from the 
seat 30 to the outside and also the other way (along the solid lines with arrows). 

Now, the hydraulic tank 50 will be described by referring to FIGS. 3 through 5. 
The hydraulic tank 50 is of the separable type that includes a main tank 51 as 
15 shown in FIG 3 and a variable capacity tank 52 as shown in FIGS. 4 and 5. The main 
tank 51 mainly contains hydraulic fluid F therein, whereas air flows into and out of the 
variable capacity tank 52. 

The main tank 51 is a rigid tank typically made of metal and provided at the 
bottom thereof with an oil outlet port 511 through which hydraulic fluid is driven out 
2 0 toward the cylinders 44 through 46 by means of a hydraulic pump (not shown). A 
suction strainer 512 is arranged so as to cover the oil outlet port 5) ] . An oil return port 
513 is arranged at the top of the main tank 51 so that hydraulic fluid is brought back to the 
main tank 51 from the cylinders 44 through 46 by way of. the oil return port 513. The 
hydraulic fluid that is returned by way of the oil return port 513 is received in the main 
25 tank 51 by way of a filter 53 and a bubble removing device 60. 

The bubble removing device 60 is of the-a_cyclone type. As hydraulic fluid | 
containing bubbles and coming from the filter 53 is made to flow into a cyclone chamber 
61 along a tangential direction, a swirling flow of hydraulic fluid is produced generated in 
the cyclone chamber 61. As a swirling flow arises, bubbles having a smaH i^w_specific 
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gravity are forced to com e t e concentrate at t he center and concentrate thorp, | 
Concentrated bubbles are then forced to move through the flow path 62 for delivering 
bubbles and driven into the hydraulic fluid contained in the main tank 51 through a 
delivery port 63^ 0**Htey Then the bubbles move upward and become discharged into the 
5 air. The hydraulic fluid from which bubbles are removed is then made to gwsfc flow into 
the hydraulic fluid already found in the main tank 51 through a lower part of the cyclone 
chamber 61. 

Conventional hydraulic tanks are not provided with such a bubble removing 
device 60 and therefore the hydraulic fluid returning to the hydraulic tank contains _a 
10 large amount Qf b ubbfe a to a largo cxtc* . Conventional hydraulic tanks are designed to 
contain a large volume of hydraulic fluid* and the hydraulic fluid that Is returned to the 
tank is prevented from being driven out immediately, for the purpose of removing bubbles. 
In other words, time is given to the hydraulic fluid that is returned to the tank so that 
bubbles may move up and become discharged into the air contained in the air chamber 
15 514 during th e-fcime. Such a conventional hydraulic tank is therefore bv far larger than J 
the hydraulic tank 50 of this embodiment. 

Differently stated, the volume of hydraulic fluid in the hydraulic tank 50 
(particularly in the main tank 51) can be reduced to ky4«m thereby reduce the capacity of | 
the hydraulic tank 50 by providing a bubble removing device 60 so that the hydraulic tank 
20 50 A and hence the se at later a l a e ctiongeat-side bloc k 14 where the hydraulic tank 50 is 
arranged, can be downsized. Thus, the bubble removing device 60 of this embodiment 
operates as thedownsizing scheme for the purpose of the present invention. The bubble 
removing device 60 is not limited to the cyclone type and may alternatively be of any 
other type. Additionally, it may be arranged outside the main tank 5 1 . 
25 Meanwhile, referring to FIG 2 J, the level A of the surface of hydraulic fluid in 

the main tank 51 corresponds to certain intermediary intermediate p ositions of the 
cylinders 44 through 46. The level L of the surface of hydraulic fluid is the minimum 
(lowest) level ofhydrau^c flyjd.and corresponds to the head side positions of the pistons 
of the cylinders 44 through 46, where a large volume of hydraulic fluid is sent to the 
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bottom sides of the cylinders from the main tank 51. Finally, the level H of the surface of 
hydraulic fluid is the maximum (highest) level of hydraulic fluid and corresponds to the 
bottom side positions of the pistons of the cylinders, where a large volume of hydraulic 
fluid is returned from the bottom sides of the cylinders to the main tank 51. 
5 The capacity of the main tank 51 is substantially equal to the tefgesfr -maximum 

volume of hydraulic fluid in the hydraulic tank 50 . corresponding to when the surface of 
hydraulic fluid is at level H. When the surface of hydraulic fluid is at level H, the air 
chamber 5 1 4 does not practically exist at all in the main tank 5 1 . This is because, as the 
surface of hydraulic fluid in the main tank 51 rises from level L or level A to level H, the 
10 air contained in the air chamber 514 is forced to move into the variable capacity tank 52 
through a communicating section 515. 

The variable capacity tank 52 is formed to have a flexible, hollow and highly 
airtight mattress-shape typically by using a multilayer sheet of synthetic resin such as 
polychioroprene or polyamide. In this embodiment, it is arranged at the rear surface side 
15 of the upper cover 15 that of the se at lat e ral scotion seat-side block 14 comprises. Thus, 
one of the surfaces of the variable capacity tank 52 is made -desiuned to operate as fitting 
surface section 521 to be fitted to the upper cover 15 by an appropriate fitting unit and the 
opposite surface is made -designed to operate as movable surface section 522. The I 
surface sections 521, 522 are linked together by means of a large number of fiberJikc 
2 0 confining members 523 that are typically made of polyester. A communicating section 
524 is arranged at a part of the movable surface section 522. 

The communicating section 524 is held in communication with the 
communicating section 515 of the main tank 51 by way of a tube (sec FIG. 7) or the like so 
that air may flow into and frwt out of the air chamber 514 of the main tank 51 by way of J 
2 5 the communicating section 524. As air moves from the air chamber 5 1 4 into the variable 
capacity tank 52, the tank 52 inflates. Since the movable surface section 522 is eeafined 
fef restricted extent of lts movemctlt and hence ^ extent of j n fl ation of the 

variable capacity tank 52 by the confining members 523, the mattress-shape of the 
variable capacity tank 52 is maintained if the tank 52 is inflated. In other words, any 
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central part of the variable capacity tank 52 does not project disproportionately and the 
entire variable capacity tank 52 maintains a uniform thickness. Furthermore, the variable 
capacity tank 52 is fitted in the opening section 16A of the sound absorbing member 16 
bonded to the upper cover 15 so as to be buried there and hence, when it is inflated 
5 maximally (as the surface of hydraulic fluid in the main tank 51 is at level H), the movable 
surface section 522 Gemes4e~be insubstantial ly flush agems ^with the surface of the sound 
absorbing member 16. 

The maximum capacity of the variable capacity tank 52 is smaller than the 
capacity of the air chamber 514 defined by the minimum level L of the surface of 

1 0 hydraulic fluid in the main tank 51. Asa matter of fact, it is about a half of the capacity 
of the air chamber 514 in this embodiment In other words, as the surface of hydraulic 
fluid in the main tank 51 rises from level L to level H, the capacity of the air chamber 514 
fells from the largest to nil to maximize the volume of air that is forced to move from the 
main tank 51 into the variable capacity tank 52. The air that is forced to move into the 

15 variable capacity tank 52 is compressed and store d in the latt e r in the variable capacity 
tankJ2. Thus, the air pressure in the variable capacity tank 52 is nearly doubled from 
the air pressure in the air chamber 514 and the variable capacity tank 52 is formed to bear 
this pressure. Therefore, the hydraulic tank 50 as a whole can be downsized if compared 
with the metal-made hydraulic tank of a conventional service vehicle. This will be 
20 discussed below in greater detail by referring to FIG- 7 that illustrates a hyd ra u l ic tank of 
the prior art . 

The metal-made hydraulic tank 90 of the prior art illustrated in FIG 7 is provided 
with an air chamber 91 that corresponds to the air chamber 5.14 of this embodiment in 
order to accommodate changes in the volume of hydraulic fluid stored in the tank 90. 
25 The hydraulic tank 90 is additionally provided with another air chamber 92 having a 
capacity substantially equal to that of the air chamber 91 a (fevwake which makes t he entire I 
hydraulic tank 90 very large. Such a large tank 90 is needed in order to suppress the air 
pressure exerted on the surface of hydraulic fluid at the maximum level H to about twice 
(2P) of the air pressure (IP) exerted on the surface of hydraulic fluid at the minimum level 
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L. 

To the contrary, the space that corresponds to the air chamber 92 of the prior art is 
eliminated from the main tank 51 of this embodiment. In other words, the main tank 51 
is provided only with an air chamber 514 that corresponds to the air chamber 91 of the 
5 prior art. Additionally, the variable capacity tank 52 is arranged separately from the main 
tank 51 so that air can be moved away from the air chamber 514 (that corresponds to the 
air chamber 91 of the prior art). The maximum capacity of the variable capacity tank 52 
is made to be equal to a half of the capacity of the air chamber 514 in order to make such 
thatthe air pressure exerted on the surface of hydraulic fluid to be equal to 2? x as «Hs_the 
1 0 case of the prior art when the hydraulic fluid is at level H, when the air in the air chamber 
514 is forced out. 

Thus, the hydraulic tank 50 of this embodiment includes only the main tank 51 
that can contain hydraulic fluid up to level H and the variable capacity tank 52 having a 
capacity that is equal to a half of the capacity of the air chamber 91 (which is equal to the 
15 capacity of the air chamber 92) of the prior art. Therefore, the hydraulic tank 50 of this 
embodiment is downsized if compared with the hydraulic tank 90 of the prior art due to 
the arrangement of separating the main tank 51 and the variable capacity tank 52 of the 
hydraulic tank 50. As a result, the seat^^pal-seetkffl seat-side block 14 for containing 
the hydraulic tank 50 of this embodiment is downsized. Thus, the arrangement of 
2 0 separating the main tank 51 and the variable capacity tank 52 of the hydraulic tank 50 also 
operates as thedownsizing scheme for the purpose of the eresenLin vent ion. Further, in 
this embodiment, as described before, bubble removing device 60 in the main tank 51 of 
the hydraulic tank 90 50_also operates as ^downsizing scheme. Note that the bubble 
removing device 60 in the main tank 51 is not shown in FIG 7. 
2 5 Furthermore, in this embodiment, the variable capacity tank 52 is fitted to the part 

of the rear surface of the upper cover 15 where the sound absorbing member 16 may need 
to be bonded if the arrangem e nt of thc ^ prior art i s pr o s o rv edl n a comparable conventional 
hydraulic excavator. In other words, the variable capacity tank 52 does not require space 
dedicated to it. Thus, the arrangement of fitting the variable capacity tank 52 to the rear 
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surface of the upper cover 15 also operates as the downsizing scheme for the purpose of 
the present Invention because it reduces the necessary internal space of the ooot lateral 
seette ftseat-side block 14 and hence downsizes the Jattef seat-side block 14 . 

Because of the above described downsizing scheme, the seat latera l 
5 seetig ftseat-side block 14 is downsized to provide space on the upper swing body 20 so 
that co n s equently the position of the seat 30 is placed rearward at a position close to the 
center on the upper swing body 20 tf compared with tha* the position of the seat o f a 
comparable conventional service vehicle. Therefore, a through area 37 and a step section 
38 can be provided on and above the floor 36. Additionally, a canopy 31 that is larger 
10 than its counterpart of the prior art can be arranged to cover the seat 30 due to the newly 
provided space. In other words, a canopy 31 that is used in a larger canopy model 
hydraulic excavator of a longer typ e~can be applied to the this embodiment of the present 
invention, 

1 5 [2nd Embod iment / Cab Model] 

Ar-The.hydraulic excavator 2 of the cab mode) will be described by referring to | 
FIGS. 8 and 9. 

FIG 8 is a schematic lateral view of the hydraulic excavator 2, showing the entire 
profile of the cab model and FIG 9 is a schematic plan view of the second embodiment, 
20 showing the entire profilo overhead view thereof. Note that the work implement 40 is 
tilted differently in FIGS. 8 and 9. 

The hydraulic excavator 2 of this embodiment differs from the hydraulic 
excavator 1 of the first embodiment in that the canopy 31 of the hydraulic excavator 1 is 
replaced with a box-shaped cab 39. Otherwise, the hydraulic excavator 2 has a 
25 configuration basically same as that of the hydraulic excavator L In other words, the 
manufacturing specifications of the work implement 40 are common to this hydraulic 
excavator 2 and the hydraulic excavator 1. Therefore, the The boom 41 can be tilted | 
toward the seat (not shown) across the fitting section 21 

The arrangement of providing a bubble removing device 60, that of separating the 
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main tank 51 and the variable capacity tank 52 of the hydraulic tank 50 and that of fitting 
the variable capacity tank 52 to the rear surface of the upper cover 15 are also applied to 
the hydraulic excavator 2 of this embodiment as thedownsizing scheme for the purpose of 
the presenjjrwention. Thus, with these arrangements, the seal lateral soetion seat-side 
5 block 14 is downsized to provide space on the upper swing body 20 so that consequently 
the seat 30 (FIG I) and the cab 39 are placed rearward at a position close to the center on 
the upper swing body 20 tf compared with that the positions of the scat and cab of a 
comparable conventional cab model. 

Additionally, the cab 39 is made to have a larger capacity if compared with a 

1 0 comparable cab model of the prior art due to the space produced as a result of downsizing 
the seaMateml-see^et»scat-side block 14. In other words, a cab 39 that is used in a cab 
model hydraulic excavator of a larger type can be applied to the this_cmbodiment of the 
present invention. Note that, while the front surface of the cab 39 is advanced so as to be 
flush ftga+f»s*-with the front s urface of the upper swing body 20 in the cab model of this 

1 5 embodiment, it may be retracted so as to secure the through area 37. tf -Even though t he 
through area 37 is secured, the capacity of the cab 39 is not reduced significantly- In 
other words, k the capacity of the cab 3Q is sufficiently large tf compared with that the 

capacj&LQfthe of a conventional service vehicle of the cab model. 

■ 

-° The above described first and second embodiments provide the following 

advantages. 

(1) The se at lateral s e ctjon scat-side hlnck 14 of the hydraulic excavator 1 and that 
of the hydraulic excavator 2 can be downsized by adopting ^downsizing scheme 
including the arrangement of providing a bubble removing device 60 for removing 
! 5 bubbles from hydraulic fluid, that of using a hydraulic tank 50 having a main tank 5 1 and 
a variable capacity tank 52 that are separated from each other and that of fitting the 
variable capacity tank 52 to the rear surface of the upper cover 15. As a result, a large 
space can be provided around the seat 30. Thus, a canopy 31 or a cab 39 adapted to a 
large hydraulic excavator can be securely arranged on the upper swing body 20 of a small 
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hydraulic excavator 1 or 2, whichever _is appropriate. Since such large parts can be 
commonly used for both large hydraulic excavators and small hydraulic excavators, it is 
now possible to remarkably reduce the manufacturing cost of a service vehicle. 

(2) Due to the provision of the_downsizing scheme, the scat late ral 
5 seetie aseat-side block 14 of the hydraulic excavator 1 or 2 is downsized to allow a step 

section 38 to be arranged in front of the seat-late ra l s ection seat-side block JA Thus, a 
large space can be provided near the se at lateral oeot io n s eat-side block 14 to allow the 
operator to move through it with ease. Therefore, particularly in the case of a hydraulic 
excavator of the canopy model, the operator can get easily onto the seat 30 from the 
1 0 outside and move away easily from the seat 30 to the outside by way of the step section 3? 
located near the se at lateral section seat-side block 14. Therefore, the advantages of the 
canopy model can be effectively exploited. 

(3) Since the seat 30 is placed rearward at a position close to the center on the 
upper swing body 20 4f compared with that the posi t ion of the se at of a comparable 

15 conventional service vehicle, a through area 37 can be provided behind the handrail 35 in 
the hydraulic excavator 1 of the canopy model. The through area 37 may be made to 
communicate with the step section 38. Then, the operator can move through the 
hydraulic excavator 1 by way of the through area 37 and the step section 38 without 
detouring around the vehicle even if the boom 41 or the like is tilted forward and held 

2 0 immobile^ a nd honca As a result nothing blocks the operator trying to movo from moving 
through the through area 37 and the step section 38. 

(4) The cab 39 mounted on the hydraulic excavator 2 is displac e d enabled to be 
shifted rearward as a result of the provision of downsizing scheme so that the boom 41 of 
the work implement 40 can be tilted toward the seat 30 (the cab 39) across the fitting 

2 5 section. 21 to a large extent, oad-hera As a result the front end of the boom 41 and that of 
the arm 42 of the work implement 40 can fee-he14 *each ihigh positions like those of the 
hydraulic excavator 1 of the canopy model. Thus, the hydraulic excavator 2 can have a 
larger maximum dumping height and a larger maximum digging height can bo secured for 
the hydraulic excavator 2 . Name Mn other words, the hydraulic excavator 2 of the cab 
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10 



model can be made to have a we^warjfenmge that is as large as the woric.W 
fltthe hydraulic excavator 1 of the canopy model. ^ Thus, the hydraulic excavator 2 
of the cab model can be handled with ease. 

(5) A work implement 40 can be commonly used for the hydraulic excavator I 
and the hydraulic excavator 2. In other words, the structure of the work implement 40 
does not need to be modified depending on the model with which it is used, and 
Therefore t he work implement 40 can be handled and controlled with ease beforo it ij 
mounted on the upper owing body 20 - e asily durine manufacturing of the h Y rt ra ,.li,» 
excavators J and 2 t n further reduce the cost. 

(6) The canopy 3 1 of the hydraulic excavator 1 and the cab 39 of the hydraulic 
excavator 2 are those that are compatible with larger hydraulic excavators. Thus, the 
canopy 3 1 is more effective for blocking sunbeams amlightand raindro ps rain than that of 
a smaller hydraulic excavator, whereas the cab 39 provides a large internal space to allow 
the operator to operate more comfortably. 

(7) Since a bubble removing device 60 is used as thedownsizing scheme, it is no 
longer necessary to install a large capacity hydraulic tank of the prior art. Thus, 
particularly Che main tank 51 of the hydraulic tank 50 can be made sufficiently small to 
reliably downsize the se at latere! o e ction seat-sidc block 14. 

(8) Since the hydraulic tank 50 is made to include a main tank 51 and a variable 
20 capacity tank 52 that are separated from each other for the purpose of downsizing, the 

maximum capacity of the variable capacity tank 52 for forming an air chamber 514 can be 
sufficiently reduced to by~t«m thejebyj-educe the overall dimensions of the hydraulic tank 
50. Thus, the seftt-teteFaj-seelie nseai-side block 1 4 can be reliably downsized. 

(9) Since the variable capacity tank 52 is an-anged at the rear surface of the 
2 5 upper cover 15 also for the purpose of downsizing, the space where the sound absorbing 

member 16 is bonded fei-irLthe prior art can be effectively utilized in a service vehicle 
according to the preseminvention. Thus, it is ne-tengef ^necessary to provide a space 
dedicated to the variable capacity tank 52 in the se at lateral s c oti en seat-side block 14 so 
that the Jatte^seat-sidc block 14 can be further downsized. 



15 



PAGE 27151 ' RCVD AT 11/10/2004 4:21:18 PM [Eastern Standard TimeJ * SVR:USPT0-EFXRF-1J5 * DNIS:8729306 * CS1D:2123195101 * DURATION (mm-ss):1(M0 



11/10/2064 16:22 2123195101 FRISHAF HOLTZ GOODMN PAGE 28/51 



18 



[Modified Embodiments] 

The present invention is by no means limited to the above described 
embodiments, which may be modified particularly in terms of configuration so as to 
5 achieve the object of the present invention as will be described below. 

For example, the variable capacity tank 52 of each of the above described 
embodiments is realized by linking the fitting surface section 521 and the movable surface 
section 522 together by means of fiber-like confining members 523 so that the variable 
capacity tank 52 may inflate, while keeping its mattress-shape and the relative positions of 
10 the Surface sections 521, 522. However, the structure of the variable capacity tank 52 is 
not limited thereto. Any of the structures illustrated in FIGS, 10 through 13 may 
alternatively be used. 

FIG 10 (the first modified embodiment) shows a variable capacity tank 52 
realized by linking the fitting surface section 521 and the movable surface section 522 
15 together by means of a plurality of flat partition wall sections 525 arranged at regular 
intervals in a given direction. Each of the partition wall sections 525 is provided with 
ap e rture -holes 525A having an appropriate profile so that the internal spaces that arc 
separated by the partition wall sections 525 communicate with each other. 

FIG 11 (the second modified embodiment) shows a variable capacity tank 52 
20 realized by arranging the fitting surface section 521 and the movable surface section 522 
close to each other and linking them together by means of binding members 526 from the 
opposite external sides. Alternatively, the fitting surface section 521 and the movable 
surface section 522 may be linked together by spot bonding, typically using the technique 
of thermal fusion bonding without using binding members 526. 
25 FIG 12 (the third modified embodiment) shows a variable capacity tank 52 

realized by directly bonding the fitting surface section 521 and the movable surface 
section 522 together in a given direction at regular intervals typically by using the 
technique of thermal fusion bonding. Note that the two surface sections 521, 522 are not 
bonddd over the entire width thereof and have a lower unbonded zone that allows all the 
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partitioned internal spaces to communicate with each other. 

FIG. 13 (the fourth modified embodiment) shows a variable capacity tank 52 
realized by directly bonding the fitting surface section 521 and the movable surface 
section 522 together in a given direction at regular intervals typically by using the 
5 technique of thermal fusion bonding over the entire width thereof. The variable capacity 
tank 52 is provided with a branching member 527 branched from a communicating section 
524 in. order to allow all the partitioned internal spaces to communicate with each other. 

In short, the structure of the variable capacity tank 52 may be defined 
appropriately, taking the position where it is arranged, its external profile and its material 
10 into consideration. In other words, a structure other than those illustrated in FIGS. 10 
through 13 may alternatively be used for the purpose of the present invention. 

As for the hydraulic tank 50 of each of the above described embodiments, the 
main tank 51 is arranged in the seat lateral ooction seat-side block 14 like that of the prior 
art while the variable capacity tank 51 is arranged at the rear surface of the upper cover 15. 
15 However, the hydraulic tank 50 may be arranged at the rear surface of the upper cover 15 
regardless W oTwhetJierJhe tanks 51, 52 arc put together or arranged separately. For 
example, FIG 14 (the fifth modified embodiment) shows a hydraulic tank 50 fitted to the 
rear surface of the upper cover 15 and formed by integrally combining the tanks 51, 52. 

The hydraulic tank 50 is made to show hayc_an external profile that fits the upper 
20 cover 15 or the sound absorbing member that is otherwise to be bonded there. All the 
spaces to be used for bonding the sound absorbing member is are_utilized for the purpose 
of fitting the hydraulic tank 50 thefe. With this arrangement, no problem arises in terms 
of the sound insulation effect because the hydraulic tank 50 provides a sound absorbing 
effect. The arrangement of fitting the hydraulic tank 50 to the upper cover 1 5 in place of 
:5 a sound absorbing member constitutes another downsizing scheme for the purpose of the 
present invention because no dedicated space needs to be provided to contain the 
hydraulic tank 50 in the s eat lotoral a o ctio nseat-side block 14 and hence the seat4ater»i 
seette nseat-sidc block 14 is downsized. 

Further, an_an-angement of making the whole hydraulic tank 50 flexible also 
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constitutes a downsizing scheme for the purpose of the present invention. In this case, 
the hydraulic tank 50 can be provided at the space that corresponds to the heretofore dead 
space in the scot lateral ooction seat-side block 14. Thus, it is no longer necessary to 
provide a space dedicated to the hydraulic tank 50 in the s e at lat e rol -seelte reeat-side block 
5 14 so that the latter seat-side block 14 can be further downsized. 

While the arrangement of separating the rigid main tank 51 and the flexible 
variable capacity tank 52 of the hydraulic tank 50 constitutes a downsizing scheme for the 
purpose of the present invention, both the main, tank 51 and the variable capacity tank 52 
may be made rigid or flexible so long as they are separated from each other because 
10 separation of the main tank 51 and the variable capacity tank 52 means that they are 
arranged in a distributed manner to fully exploit the dead space in the n e at lat e ral 
geetieft seat-side block 14. 

Additionally, when the rigid part and the flexible part of the hydraulic tank 50 are 
put together, such an arrangement can also constitute a downsizing scheme for the purpose 
15 of the present invention because the hydraulic tank 50 can be downsized and hence the 
seaMftteral-seetie Bseat-stde block 14 can also be downsized as illustrated in FIG 7. 

For the purpose of the present invention, any oth e r thc^downsizing scheme can 
also be provid e d wh en4l^anyj3ositiona| arrangement and-fehe-oLstmcture of the hydraulic 
tank 50 *^that_is_devised in a unique way to downsize the seat-side block 14 . 
20 Furthermore, other downsizing scheme schemes c an additionally be provided whea in 
whfch the positional arrangement and the structure of any of the hydraulic control valve 
and the engine are d e vised designed so as to downsize the se at l at e ra l s eet-ieft seat-side 
block 14. 

A service vehicle according to the present invention is not limited to a hydraulic 
2 5 excavator as described above in terms of embodiments. A number and ^arrangement of 
the.hydraul.ic pump, hydraulic cylinder, an engine and other components of a hydraulic 
excavator can be changed, ft The service vehicle m av alternatively be_a bulldozer or 
s om a othe FanotiTer^construction machine or civil engineering machine, 
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ABSTRACT O F THE DISCLOSURE 

A hydraulic excavator is equipped with one or more thea-ene-downsizing scheme 
of arranging including at least pne pf;, jjja bubble removing device for removing bubbles 
5 in hydraulic fluid, (ilL«smg-a hydraulic tank including a main tank (-5^ and a variable 
capacity tank (S3) arranged separately from each other, and/or andjjijj.fittiiig the _a 
variable capacity tank f53) or bvdrautic tank which is fitted t o the rear surface of the upper 
cover of the seat-side block Thus, the lateral section of the seat can be ultimately 
downsized to provide a large space around the seat Then, unlike the prior art, a canopy 
10 or a cab of a 49fg*-largsLhydraulic excavator can be securely arranged on the upper swing 
body of a small hydraulic excavator. Since such large parts can be commonly used with 
larg e service vohiolos hydraulic excavators , it is possible to significantly reduce the cost of 
the oorvioc vehiolc .hvdraulic excavator., 
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